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1. 

SYSTEMAND METHOD FOR MODIFYING 
USER INTERFACE ELEMENTS 

TECHNICAL FIELD 

The present disclosure relates to software, computer sys 
tems, and computer implemented methods for modifying ele 
ments within a user interface. 

BACKGROUND 

User interfaces (UIs) can provide users or clients of a 
computer or software system with the ability to provide input 
to the system, thus allowing users to manipulate the system. 
UIs can also provide users or clients with information defin 
ing or associated with the output of the computer or Software 
system, sometimes in response to input provided by the users 
within the same or a related UI. Typically, UIs consist of 
elements including entry fields, pushbuttons, tables, tabs, and 
other UI components. The layout of the elements within a 
particular UI, their operations and associated backend opera 
tions, and their connections to one or more other elements 
within the UI may be defined by metadata, models, and other 
information. The metadata, models, and other information 
associated with the UI and its UI components can be used by 
an application or web page to render and generate the UI 
appropriately, as well as to receive and output data and other 
information, as appropriate, for the actions occurring within 
or associated with the UI. 

SUMMARY 

The present disclosure involves systems, products, and 
methods for modifying elements within a user interface (UI). 
One method includes operations for identifying an instance of 
a UI text element for modification withina UI associated with 
a software application, wherein the UI is displayed to at least 
one user; retrieving a set of metadata associated with the 
identified instance of the UI text element, where each instance 
of the UI text element is associated with the retrieved set of 
metadata; receiving at least one modification to the retrieved 
set of metadata associated with the identified instance of the 
UI text element; and persisting the modified set of metadata 
associated with the UI text element. 

While generally described as computer implemented soft 
ware embodied on tangible media that processes and trans 
forms the respective data, Some or all of the aspects may be 
computer implemented methods or further included in 
respective systems or other devices for performing this 
described functionality. The details of these and other aspects 
and embodiments of the present disclosure are set forth in the 
accompanying drawings and the description below. Other 
features, objects, and advantages of the disclosure will be 
apparent from the description and drawings, and from the 
claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 illustrates an example environment for modifying 
user interfaces (UIs) presented to a client (or user associated 
therewith). 

FIG. 2 illustrates an architectural overview of an imple 
mentation of an example environment providing tools for one 
or more users to modify a UI. 

FIGS. 3A and 3B are illustrations of two example imple 
mentations of related UIs rendered in German (FIG.3A) and 
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2 
English (FIG.3B), capable of being modified by a client in an 
example environment, such as that illustrated in FIG. 1. 

FIG. 4 is an illustration of the navigation from an example 
application UI (as illustrated in FIG. 3A) to a UI Text Fact 
sheet providing additional information on a particular UI 
element identified for modification within the example appli 
cation UI. 

FIG. 5 is an illustration of the navigation from the UI Text 
Factsheet (as illustrated in FIG. 4) to a UI Text Object 
Instance whereina user or client can modify the particular UI 
element identified for modification. 

FIG. 6 is a flowchart of an example method for identifying 
and modifying a particular UI element in an environment 
presenting one or more UIs to users or clients, such as the 
example environment of FIG. 1. 

DETAILED DESCRIPTION 

This disclosure generally describes Software, computer 
implemented methods, and systems related to the modifica 
tion of user interface (UI) elements presented to a user or 
client by a software application. UIs may include various UI 
elements, including text boxes, dropdown boxes, tables, and 
text fields, some or all of which include a label or other 
identifier to provide understanding to users working the UI 
and its associated application. In some instances, one or more 
of those UI elements may be incorrect, such as a particular UI 
element’s label or identifier. Generally, modification to a UI 
may require a helpdesk ticket to be submitted, a notification 
sent to an entity or person managing a particular UI and/or 
application, or another method of notifying the appropriate 
persons about the error within the UI. The present application 
describes systems and methods for a straight-forward process 
that allows any user having the appropriate credentials, 
including a Support employee, a Software developer, a trans 
lator, a customer, or other end user, to correct errors and 
modify UIs immediately. 
The present disclosure can be used as a benefit in many 

situations. In a first instance, a particular UI may simply have 
an error in a UI elements label due to an error during data 
entry or other incorrect backend data. In another instance, a 
UI may be used in a multi-national business or in a set of 
multi-language UIs, where certain UI elements may be asso 
ciated and presented with different and language-dependent 
texts within the UI (e.g., field labels, titles, identifiers, etc.). In 
still another instance, context-related errors may be included 
with particular UI elements, such as when the conversion 
from one language to another provides an accurate technical 
translation, but where the translated word(s) are incorrect in 
the context of the UI and its associated application. 

In these and other instances, UI-related errors may not be 
detected in the standard Software quality assurance processes, 
and may be included in the production version of the appli 
cation. Where previously a user identifying the issue may be 
required to report the error back to a Support employee or 
other individual with access to the backend data and metadata 
defining the UI and its UI elements, the present disclosure 
provides a system and associated methods for allowing the 
user identifying the issue to immediately identify and correct 
the error without needing to notify other users or administra 
tOrS. 

Turning to the illustrated example, FIG. 1 illustrates an 
example environment 100 for presenting UIs to users on 
different client systems, and, if an error is identified, for 
allowing the users with appropriate permissions or creden 
tials to modify the UI immediately. The illustrated environ 
ment 100 includes, or is communicably coupled with, an 
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application server 102, a database server 156, a first client 
180, and a second client 195, at least some of which commu 
nicate across a network 177. In general, environment 100 
depicts an example configuration of a system capable of 
allowing a client 180, 195 (or any other local or external user) 
to identify an error or modification to be made within a UI 
associated with a particular application, and, using the meta 
data and backend information defining a particular UI ele 
ment identified within the UI, immediately modify and/or 
correct the UI and/or the particular UI element. 

In general, the application server 102 can be any server that 
stores at least one business application 111, where at least a 
portion of the business application 111 is executed via 
requests received from and responses sent to users or clients 
(e.g., client 180, 195) within and/or communicably coupled 
to the illustrated environment 100 of FIG. 1. In some 
instances, requests and responses may also be received and/or 
sent between one or more clients, users, or entities not illus 
trated in FIG.1. In general, the application server 102 may be 
a part of a larger development or production environment, and 
may in fact be represented as more than one server or system, 
with each portion performing a portion of the functionality 
described herein. In some instances, the application server 
102 may be a Java 2 Platform, Enterprise Edition (J2EE)- 
compliant application server that includes Java technologies 
such as Enterprise JavaBeans (EJB), J2EE Connector Archi 
tecture (JCA), Java Messaging Service (JMS), Java Naming 
and Directory Interface (JNDI), and Java Database Connec 
tivity (JDBC). In some instances, the application server 102 
may store a plurality of business applications 111, while in 
other instances, the application server 102 may be a dedicated 
server meant to store and execute only a single business 
application 111. In some instances, the application server 102 
may comprise a web server or becommunicably coupled with 
a web server, where the business application 111 represents, 
at least in part, one or more web-based applications accessed 
and executed via network 177 by the clients 180, 195 to 
perform the programmed tasks or operations of the business 
application 111. Additionally, the application server 102 may 
perform the operations associated with modifying one or 
more UIs or UI elements associated with the business appli 
cation 111, using information defining a particular UI ele 
ment, its uses within an application, and access to the meta 
data associated with each instance of the particular UI 
element. 
At a high level, the application server 102 comprises an 

electronic computing device operable to receive, transmit, 
process, store, or manage data and information associated 
with the environment 100. The application server 102 illus 
trated in FIG. 1 can be responsible for receiving application 
requests from one or more client applications 192 or business 
applications associated with the clients 180, 195 of environ 
ment 100, responding to the received requests by processing 
said requests in the associated business application 111, and 
sending the appropriate response from the business applica 
tion 111 back to the requesting client application 192. Alter 
natively, requests from one or more of the clients 180, 195 
may initiate a UI modification process, causing the applica 
tion server 102 to perform operations to retrieve information 
on one or more business objects or other meta-objects asso 
ciated with a particular UI and/or UI element in the business 
application 111, identify the locations within the business 
application 111 where the identified UI element is used, and 
modify the UI element's metadata in a backend system (i.e. 
database server 156) so that all users viewing the business 
application 111 will receive the modified (and corrected) UI 
element during their next call to the business application 111 
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4 
where the UI element is included or to be presented. Addi 
tionally, the business application 111 at the application server 
102 can process and respond to local requests from users 
accessing the application server 102 locally, such as local 
system administrators. Accordingly, in addition to requests 
from the clients 180, 195 illustrated in FIG. 1, requests asso 
ciated with the business application 111 may also be sent 
from internal users, external or third-party customers, and 
other automated applications, as well as any other appropriate 
entities, individuals, systems, or computers. Further, the 
terms "client application' and “business application” may be 
used interchangeably, as appropriate, without departing from 
the scope of this disclosure. 
As used in the present disclosure, the term “computer is 

intended to encompass any suitable processing device. For 
example, although FIG. 1 illustrates the application server 
102 as a single server, environment 100 can be implemented 
using two or more servers to perform the operations of the 
application server 102, as well as computers other than serv 
ers, including a server pool. Indeed, the application server 
102 may be any computer or processing device Such as, for 
example, a blade server, general-purpose personal computer 
(PC), Macintosh, workstation, UNIX-based workstation, or 
any other suitable device. In other words, the present disclo 
Sure contemplates computers other than general purpose 
computers, as well as computers without conventional oper 
ating systems. Further, the illustrated application server 102 
may be adapted to execute any operating system, including 
Linux, UNIX, Windows, Mac OS, or any other suitable oper 
ating system. According to one embodiment, the application 
server 102 may also include or be communicably coupled 
with a mail server. In some instances, the application server 
102 may be executed in association with and/or part of a set of 
networked systems in an on-demand or cloud-computing 
Solution. 

In the present implementation, the application server 102 
includes an interface 105, a processor 108, a memory 129, 
and a business application 111. The interface 105 is used by 
the application server 102 for communicating with other sys 
tems in a client-server or other distributed environment (in 
cluding within environment 100) connected to the network 
177 (e.g., one or more of clients 180, 195, as well as other 
systems communicably coupled to the network 177 not illus 
trated herein). Generally, the interface 105 comprises logic 
encoded in software and/or hardware in a suitable combina 
tion and operable to communicate with the network 177. 
More specifically, the interface 105 may comprise software 
Supporting one or more communication protocols associated 
with communications such that the network 177 or interface's 
hardware is operable to communicate physical signals within 
and outside the illustrated environment 100. 

Although not illustrated in FIG. 1, the application server 
102 may also include a local user interface. Such as a graphi 
cal user interface (GUI). The local GUI can comprise a 
graphical user interface operable to, for example, allow a 
local user of the application server 102 to interface with at 
least a portion of the platform for any Suitable purpose. Such 
as managing the application server 102 and/or performing 
operations associated with the business application 111 (e.g., 
modifying one or more UIS associated with the business 
application 111) or other data associated with the application 
server 102. Generally, the local GUI provides the particular 
user with an efficient and user-friendly presentation of busi 
ness data provided by or communicated within the system. 
The local GUI may comprise a plurality of customizable 
frames or views having interactive fields, pull-down lists, and 
buttons operated by the user. For example, the local GUI may 
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provide interactive elements that allow a user to enter, select, 
create, or modify elements of business process instances or 
business object instances in the local GUI. More generally, 
the local GUI may also provide general interactive elements 
that allow a user to access and utilize various services and 
functions of the business application 111, including any 
modifications that may be made to new or modified imple 
mentations of business objects and other information associ 
ated with the business application 111. The local GUI is often 
configurable, Supports a combination of tables and graphs 
(bar, line, pie, status dials, etc.), and is able to build real-time 
portals, where tabs are delineated by key characteristics (e.g., 
site or micro-site). Therefore, the local GUI contemplates any 
Suitable graphical user interface. Such as a combination of a 
generic web browser, intelligent engine, and command line 
interface (CLI) that processes information in the platformand 
efficiently presents the results to the user visually. 
As illustrated, the application server 102 is communicably 

coupled with a network 177 that facilitates wireless or wire 
line communications between the components of the environ 
ment 100 (i.e., between the application server 102 and the 
database server 156, between the clients 180, 195 and the 
application server 102, etc.), as well as with any other local or 
remote computer, Such as additional clients, servers, or other 
devices communicably coupled to network 177 but not illus 
trated in FIG. 1. In the illustrated environment, the network 
177 is depicted as a single network, but may be a continuous 
or discontinuous network without departing from the scope of 
this disclosure, so long as at least a portion of the network 177 
may facilitate communications between senders and recipi 
ents. The network 177 may be all or a portion of an enterprise 
or secured network, while in another instance, at least a por 
tion of the network 177 may represent a connection to the 
Internet. In some instances, a portion of the network 177 may 
be a virtual private network (VPN), such as, for example, the 
connection between at least one of the clients 180,195 and the 
application server 102. Further, all or a portion of the network 
177 can comprise either a wireline or wireless link. Example 
wireless links may include 802.11a/b/g/n, 802.20, WiMax, 
and/or any other appropriate wireless link. In other words, the 
network 177 encompasses any internal or external network, 
networks, sub-network, or combination thereof operable to 
facilitate communications between various computing com 
ponents inside and outside the illustrated environment 100. 
The network 177 may communicate, for example, Internet 
Protocol (IP) packets, Frame Relay frames, Asynchronous 
Transfer Mode (ATM) cells, voice, video, data, and other 
suitable information between network addresses. The net 
work 177 may also include one or more local area networks 
(LANs), radio access networks (RANs), metropolitan area 
networks (MANs), wide area networks (WANs), all or a 
portion of the Internet, and/or any other communication sys 
tem or systems at one or more locations. The network 177. 
however, is not a required component of the present disclo 
Sure, such that some or all of the functionality may be per 
formed locally at the application server 102. 
As illustrated in FIG. 1, the application server 102 includes 

a processor 108. Although illustrated as a single processor 
108 in FIG. 1, two or more processors may be used according 
to particular needs, desires, or particular embodiments of 
environment 100. Each processor 108 may be a central pro 
cessing unit (CPU), a blade, an application specific integrated 
circuit (ASIC), a field-programmable gate array (FPGA), or 
another suitable component. Generally, the processor 108 
executes instructions and manipulates data to perform the 
operations of the application server 102 and, specifically, the 
business application 111 included on or within the applica 
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6 
tion server 102. Specifically, the application server's proces 
sor 108 executes the functionality required to receive and 
respond to requests from the clients 180, 195, as well as the 
functionality required to perform the operations of the busi 
ness application 111, including accessing data from the 
memory 129 of the application server 102 as well as from the 
database server 156, where appropriate. The processor 108 
can also be used to execute any other modules and compo 
nents of the application system 102, as needed. 
At a high level, the business application 111 is any appli 

cation, program, module, process, or other Software that may 
execute, change, delete, generate, or otherwise manage infor 
mation according to the present disclosure, particularly in 
response to and in connection with one or more requests 
received from the illustrated clients 180, 195 and one or more 
client applications 192. In certain cases, only one business 
application 111 may be located within or associated with the 
application server 102. In others, a plurality of related and/or 
unrelated business applications 111 may be stored at the 
application server 102, or located across a plurality of other 
systems and/or servers comprising the application server 102. 
as well. In certain cases, environment 100 may implement a 
composite business application. For example, portions of the 
composite application may be implemented as Enterprise 
JavaBeans (EJBs) or design-time components, and may have 
the ability to generate run-time implementations into differ 
ent platforms, such as J2EE (Java 2 Platform, Enterprise 
Edition), ABAP (Advanced Business Application Program 
ming) objects, or Microsoft's.NET, among others. Addition 
ally, the business application 111 may represent web-based 
applications accessed and executed by remote clients 180, 
195 or client applications 192 via the network 177 (e.g., 
through the Internet). Further, while illustrated as internal to 
the application server 102, one or more processes associated 
with a particular business application 111 may be stored, 
referenced, or executed remotely. For example, a portion of a 
particular business application 111 may be a web service 
associated with the application that is remotely called, while 
another portion of the business application 111 may be an 
interface object or agent bundled for processing at a remote 
client 180 (such as client application 192). Moreover, any or 
all of the business applications 111 may be a child, sub 
module, or portion of another software module or enterprise 
application (not illustrated) without departing from the scope 
of this disclosure. Still further, portions of the business appli 
cation 111 may be executed by a user or operator working 
directly, or locally, at the application server 102, as well as 
remotely at clients 180, 195. 
The operations of the business application 111 may be 

associated with one or more UIS used to present and receive 
information from users interacting with the business applica 
tion 111. In the illustrated example, users can access the 
business application 111 at clients 180, 195, and the business 
application 111 can execute to generate one or more defined 
UIs for presenting or receiving information responsive or 
related to the requests and information provided or requested 
by the users. As illustrated, the business application 111 
includes a dispatcher 114, a UI request handler 117, a UI 
controller 120, a repository request handler 123, and a meta 
object instance 126. In some instances. Some or all of the 
these additional modules and components may be combined 
into a single module operable to perform the operations asso 
ciated with each of the described components, as well as 
various combinations of modules. In other instances, one or 
more of the modules/components may not be included in the 
system, including some or all of the functionality performed 
by those removed modules/components. The set of compo 
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nents illustrated in FIG. 1 are meant to represent a single 
implementation, and can be modified for any number of alter 
native or additional instances. Additionally, some or all of the 
components may be used in, associated with, embedded in, or 
modules of the business application 111, as well as an enter 
prise Software system (not illustrated). In some implementa 
tions, one or more of the components, including the business 
application 111, can be executed by a different processor or 
system external to the application server 102. Such as by a 
server or other system communicably coupled to the applica 
tion server 102 through network 177. For example, the busi 
ness application 111 may be provided as an on-demand Ser 
Vice via a cloud computing network or platform, such as a 
web service accessible via network 177, or as a service pro 
vided on a dedicated server or computer other than the appli 
cation server 102. 
The dispatcher 114 receives and processes requests sent to 

the business application 111 (or to the application server 102 
as a whole), and determines which entities and instances 
should receive and/or handle a particular request. The dis 
patcher 114 may be a process associated with the business 
application 111 to determine whether to instantiate a new 
instance of a business application process or to provide infor 
mation to an existing business application process instance. 
Additionally, the dispatcher 114 may parse requests to deter 
mine which business application processes are to be executed 
in response to a request. For outgoing data and information, 
the dispatcher 114 can route information to an appropriate 
entity, such as one of the clients 180, 195 associated with an 
initial request or Submission. 

The UI request handler 117 receives requests forwarded by 
the dispatcher 114 and, along with the UI controller 120, 
determines the appropriate actions to take in association with 
the business application 111. Specifically, the UI request 
handler 117 may receive and interpreta request for a particu 
lar UI or portion of the business application 111 (and may 
then determine the appropriate UI to present), with the UI 
controller 120 assisting in presenting and managing the 
operations performed by the selected UI. Specifically, the UI 
controller 120 can interpret input from the requestor and 
initiate a response by calling one or more operations associ 
ated with the objects and UI elements presented in the present 
UI. Such as operations associated with at least one object (e.g., 
a meta-object, a business object, etc.) associated with the 
presented UI. For example, the UI controller 120 may direct 
or identify one or more meta-object instances 126 associated 
with the UI to perform the operations initiated or associated 
with the received request. 

In some instances, in handling the request, the UI control 
ler 120 can convert the request into an understandable format 
for one or more meta-objects and/or models associated with 
the UI to perform the processing of the associated informa 
tion, such as items stored within the memory cache 141 of the 
application server 102 (i.e., a UI model 144, a UI text model 
147, or a business object (BO) model 150, among others), as 
well as items stored within the database server 156, including 
a set of business object data 165, a set of UI models 168, a set 
of BO models 171, or a set of UI text models 174. The UI 
controller 120 can notify the appropriate model of the meta 
object of the request, possibly causing a change in the model 
or meta-object’s state. The UI controller 120 (or an associated 
view controller) can be used to determine the changed state of 
the model or meta-object and generate an appropriate respon 
sive UI. The data for populating the responsive UI may be 
retrieved from information defining the modified state of the 
model or meta-object. 
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8 
A repository request handler 123 can handle and interpret 

requests received through the UI (i.e., from a particular client 
180, 195 or from a user) to determine if additional informa 
tion from one or more repositories, including a local or 
remote metadata repository 132, is needed. If the request 
requires additional information or metadata associated with a 
particular meta-object or model, the repository request han 
dler 123 can identify the UI element associated with the 
request, determine the appropriate repository to access, and 
retrieve and return a set of information associated with that UI 
element and its associated meta-object. The repository 
request handler 123 (in some instances, with the assistance of 
the UI controller 120) can generate a new UI associated with 
the identified UI element for presenting the appropriate infor 
mation requested. In some instances, this may include infor 
mation from the UI model 144, the UI text model 147, or the 
BO model 150 illustrated within memory cache 141. 
The illustrated meta-object instance 126 may include any 

number of meta-objects used in conjunction with a particular 
business application 111 and its business application pro 
cesses. In some instances, two or more meta-object instances 
126 may be used in the application server 102 to operate 
within a single UI associated with the business application 
111, as well as two or more UIs associated with different 
processes operating in the business application 111. In gen 
eral, each meta-object instance 126 is an instance of a par 
ticular meta-object 135 located within the metadata reposi 
tory 132. The metadata repository 132 may store a set of 
meta-objects 135, as well as a Where-Used meta-object 138. 
The set of meta-objects 135 can include various objects used 
or associated with the business application 111, including 
business objects representing business processes and meta 
data that can be used to perform actions associated with the 
business application 111, as well as particular UIS and other 
objects. 
The metadata repository 132 may also include a Where 

Used Meta-Object 138 providing a description of where par 
ticular meta-objects are used within the business application 
111. In some instances, the Where-Used Meta-Object 138 
may be a cached or instantiated version of a Where-Used 
Index 176 included in the database server 156. The Where 
Used Meta-Object 138 and the Where-Used index 176 can 
store or reference information defining where particular 
meta-objects (such as those in the set of meta-objects 135) are 
used, including their usage in particular UIS and models. 
Using the Where-Used Meta-Object 138 (or the Where-Used 
Index 176), the locations of where a particular meta-object is 
associated can be identified, the dependencies with one or 
more other meta-objects can be defined, and the current or 
previous instantiated versions of particular meta-objects can 
be determined. In some instances, the users or clients who 
have recently or are currently using the particular meta-object 
135 can be identified. If information associated with the par 
ticular meta-object 135 is modified by one user, reference to 
the Where-Used Meta-Object 138 (or the Where-Used Index 
176) can be used to determine one or more users’ memory 
caches to be invalidated, allowing changes to be propagated 
across users to provide the most up-to-date information for 
the particular meta-object and its related items. In some 
instances, the Where-Used Meta-Object 138 (or the Where 
Used Index 176) can be used by the business application 111 
to identify a path from aparticular UI element, such as a label, 
within the UI down to a particular repository of information 
associated with the UI element type or its related entity, and 
further to the exact repository entity or entry associated with 
the UI element. 
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As illustrated in FIG. 1, the metadata repository 132 is 
stored within the memory 129 of the application server 102. 
Memory 129 can store data and program instructions, includ 
ing the objects, their consistency status, and other data and 
information associated with the application server 102, one or 
more instances of the business application 111, as well as 
other information relevant to the application server 102 and 
the processes or operations associated therewith. Memory 
129 may include any memory or database module and may 
take the form of Volatile or non-volatile memory including, 
without limitation, magnetic media, optical media, random 
access memory (RAM), read-only memory (ROM), remov 
able media, or any other Suitable local or remote memory 
component. Memory 129 may store various objects or data, 
including classes, frameworks, applications, backup data, 
business objects, meta-objects, indexes, jobs, web pages, web 
page templates, database tables, repositories storing business 
and/or dynamic information, and any other appropriate infor 
mation including any parameters, variables, algorithms, 
instructions, rules, constraints, or references thereto associ 
ated with the purposes of the application server 102 and its 
business application 111. While memory 129 is illustrated 
entirely within the application server 102 in FIG. 1, some or 
all of the components illustrated in memory 129 may be 
stored external to the application server 102 and/or to the 
illustrated environment 100 in some implementations. 
Memory 129 also includes a memory cache 141. In some 

instances, multiple users or clients 180, 195 may access the 
application server 102. To increase the speed of responses, the 
application server 102 can use the memory cache 141 to store 
local, cached versions of data associated with the business 
application 111 and other processes and operations associ 
ated with the application server 102. In the illustrated 
example of FIG. 1, the memory cache 141 stores cached 
versions of one or more UI models 144, one or more UI text 
models 147, and one or more business object models 150. 
Additional and/or alternative sets of information associated 
with the application server 102 and the business application 
111 can be stored in the memory cache 141, as appropriate. In 
Some instances, the data and items stored in the memory 
cache 141 may be populated at run-time using information 
retrieved from the database server 156. That information may 
then be stored in the memory cache 141 as it is used by the 
application server 102 to respond to requests received from 
one or more clients 180, 195 and other users. To retrieve the 
information from the database server 156, the application 
server 102 is illustrated as including a database interface 153, 
which may include an application programming interface 
(API) and associated methods for accessing, retrieving, and 
sending information to and from the database server 156 and 
its associated repositories. 

Returning to the items illustrated in the memory cache 141, 
the set of UI models 144 can define or describe the layout and 
structure of different UIs, as well as those UIs particular 
binding to one or more business object services and/or opera 
tions. The set of BO models 150 can describe the underlying 
business services associated with the system. The set of UI 
Text models 147 can describe the portions of text included in 
a particular UI. For example, one UI may be used to create a 
sales order. The UI model 144 for this purpose may be entitled 
“Create Sales Order” and may be in a structure providing one 
or more fields, text boxes, buttons, and other UI elements. 
Certain UI elements can be bound to or associated with par 
ticular business objects, which describe the actions to be 
performed when information associated with the UI element 
is received or is to be presented. UI elements within a par 
ticular UI model 144 can also be linked to various UI text 
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models 147, where the UI text models 147 can describe the 
text, labels, and other information to be presented in conjunc 
tion with the UI. In one example, a particular UI text model 
147 can include a set of UI labels and other information to 
present in a particular UI for several different languages. For 
example, a particular UI text model 147 may define labels for 
various UI elements in English, German, Chinese, and 
French. The particular text from the UI model 147 used within 
a UI can be determined based on the preferences of the user, 
the settings of the business application 111, or other appro 
priate determining factors. 

For each model type used with the business application 
111, a corresponding meta-object 135 may exist within the 
metadata repository 132. The content of the meta-objects 135 
may comprise the development entities associated with the 
business application 111. As described above, each model 
type can have associations to or with other model types. For 
example, an element within a BO model having a node struc 
ture may have an association to a related UI text. By using the 
BO node element in the UI, the corresponding UI text can be 
found by reading and processing the association with the 
association to the UI text model. 

In the illustrated example of FIG. 1, the database server 156 
represents a back-end system in which information associ 
ated with the application server 102, as well as one or more 
other servers or systems, is stored. As illustrated, the database 
server 156 includes a processor 162, an interface 159, a set of 
business object data 165, a set of UI models 168, a set of UI 
text models 174, and a set ofBO models 171. In the illustrated 
example, the database server 156 stores the back-end, or 
persistent, versions of the various models and metadata infor 
mation used in different application servers 102. The set of 
business object data 165 stores information associated with 
particular business objects, including metadata defining the 
business objects, as well as information associated with spe 
cific instances and versions of different business objects. For 
example, ifa business object is instantiated two or more times 
by different business applications 111, the set of business 
object data 165 can store information specific to each particu 
lar instance. Although only one application server 102 is 
illustrated in FIG. 1, the database server 156 may be associ 
ated with a plurality of application servers 102 and business 
applications 111, allowing the information stored in the data 
base server 156 to be shared or accessed by multiple applica 
tions and processes. Additionally, although only a single data 
base server 156 is illustrated, two or more database servers 
156 may be used in the environment 100. 
The database server's 156 processor 162 and interface 159 

may be similar to or different than the processor 108 and 
interface 105 of the application server 102. In general, the 
interface 159 allows the database server 156 to communicate 
with components communicably coupled to the network 177. 
In some instances, the database server 156 and the application 
server 102 may be directly connected to one another, while in 
other instances, the database server 156 and the application 
server 102 may be combined into a single server or system. 
The processor 162 can be any suitable type or number of 
processors, and can execute requests for data from one of the 
repositories 165, 168, 171, 174 within the database server 
156, as well as to store data in the appropriate repository sent 
by one or more clients 180, 195, the application server 102, or 
other entities or components associated with the illustrated 
environment 100. 
The illustrated environment of FIG. 1 also includes one or 

more clients 180, 195. Each client 180, 195 may be any 
computing device operable to connect to or communicate 
with the application server 102 (and/or the database server 
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156), either directly or via the network 177 using a wireline or 
wireless connection. Each client 180, 195 includes an inter 
face 183, a processor 186, a memory 189, a client application 
192, and a graphical user interface (GUI) 194 (or 198 in client 
195). In general, each client 180, 195 comprises an electronic 
computer device operable to receive, transmit, process, and 
store any appropriate data associated with the environment 
100 of FIG. 1. It will be understood that there may be any 
number of clients 180, 195 associated with, or external to, 
environment 100. For example, while illustrated environment 
100 includes two clients 180, 195, alternative implementa 
tions of environment 100 may include a single client or mul 
tiple clients communicably coupled to the application server 
102 (and/or the database server 156), or any other number of 
clients suitable to the purposes of the environment 100. Addi 
tionally, there may also be one or more additional clients 
external to the illustrated portion of environment 100 that are 
capable of interacting with the environment 100 via the net 
work 177. Further, the term “client” and “user” may be used 
interchangeably as appropriate without departing from the 
scope of this disclosure. Moreover, while each client 180,195 
is described in terms of being used by a single user, this 
disclosure contemplates that many users may use one com 
puter, or that one user may use multiple computers. In some 
instances, client 180 may represent a general user of the first 
system 102, while client 195 may represent an administrator 
or other Support entity associated with the application server 
102. 
The GUI 194, 198 associated with clients 180, 195 com 

prises a graphical user interface operable to, for example, 
allow the user of the clients 180, 195 to interface with at least 
a portion of the platform for any suitable purpose, such as 
creating, preparing, requesting, modifying, or analyzing data 
and UIs, as well as viewing and accessing documents and files 
associated with various business transactions. Generally, the 
GUI 194, 198 provides the particular user with an efficient 
and user-friendly presentation of business data provided by or 
communicated within the system. The GUI 194, 198 may 
comprise a plurality of customizable frames or views having 
interactive fields, pull-down lists, and buttons operated by the 
user. For example, the GUI 194,198 may provide interactive 
elements that allow a user to enter or select elements of 
business process instances and business objects associated 
with the business application 111 in the GUI 194, 198. Por 
tions of the business application 111 associated with the 
application server 102 may be presented and accessible to the 
user through the GUI 194, 198, such as through a web 
browser or client application 192, for example. More gener 
ally, the GUI 194, 198 may also provide general interactive 
elements that allow a user to access and utilize various ser 
vices and functions of client application 192. The GUI 194, 
198 is often configurable, supports a combination of tables 
and graphs (bar, line, pie, status dials, etc.), and is able to build 
real-time portals, where tabs are delineated by key character 
istics (e.g. site or micro-site). Therefore, the GUI 194, 198 
contemplates any suitable graphical user interface. Such as a 
combination of a generic web browser, intelligent engine, and 
command line interface (CLI) that processes information in 
the platform and efficiently presents the results to the user 
visually. In some instances, the client application 192 may be 
a remote module, agent, orportion of the business application 
111 allowing users to access and modify UIs, data, and other 
information associated with the application server 102 and its 
business application 111. In some instances, the client appli 
cation 192 may be a web-based application, or even a web 
browser, that can perform tasks other than those associated 
with the application system 102. In some instances, the client 
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application 192 may be used by a remote administrator to 
manage portions of the business application 111, the applica 
tion server 102, or the database server 156. 
As used in this disclosure, the clients 180, 195 are intended 

to encompass personal computers, touch screen terminals, 
workstations, network computers, kiosks, wireless data ports, 
Smartphones, personal data assistants (PDAs), one or more 
processors within these or other devices, or any other suitable 
processing devices. For example, each client 180, 195 may 
comprise a computer that includes an input device, such as a 
keypad, touch screen, mouse, or other device that can accept 
user information, and an output device that conveys informa 
tion associated with the operation of the application server 
102, the business application 111, or the client 180,195 itself, 
including digital data, visual information, the client applica 
tion 192, or the GUI 194, 198. Both the input and output 
device may include fixed or removable storage media Such as 
a magnetic storage media, CD-ROM, or other suitable media 
to both receive input from and provide output to users of client 
180, 195 through the display, namely, the GUI 194, 198. 
While FIG. 1 is described as containing or being associated 

with a plurality of elements, not all elements illustrated within 
environment 100 of FIG.1 may be utilized in each alternative 
implementation of the present disclosure. For example, 
although FIG. 1 depicts an application server 102 external to 
network 177, the application server 102, or a portion of the 
structure, systems, and functionality associated therewith, 
may be included within network 177 as part of a cloud com 
puting network Solution, for example. In some additional 
instances, the application server 102 may be a set of servers or 
other systems that combine to perform the operations associ 
ated with the business application 111. Additionally, the data 
base server 156 or portions thereof, as well as one or more 
modules within the application server 102, may be offered as 
a cloud-based solution, or distributed across one or more 
systems, including clients 180, 195. Still further, one or more 
of the elements described herein may be located external to 
environment 100, while in other instances, certain elements 
may be included within or as a portion of one or more of the 
other described elements, as well as other elements not 
described in the illustrated implementation. Further, certain 
elements illustrated in FIG. 1 may be combined with other 
components, as well as used for alternative or additional 
purposes, in addition to those purposes described herein. 

FIG. 2 illustrates an architectural overview of an imple 
mentation of an example environment 200 providing tools for 
one or more users to modify UIS in an immediate and straight 
forward manner. Elements described in FIG. 1 are illustrated 
in a block diagram in order to provide a description of the 
elements in action. Alternative or additional elements and 
components may be used in different implementations, and 
may not directly correspond to the components described in 
FIG 1. 
As illustrated in FIG. 2, multiple clients 180 are connected 

to one or more application servers 102 using a single database 
server 156 (or database instance). The clients 180 can be 
executing a particular client application 192. Such as a user 
interface-based client application, such as a web application 
or other web-based application. The client application 192 
may be running in a native execution environment, or using a 
particular program, Such as Microsoft Internet Explorer or 
another Suitable browser using a rendering framework, Such 
as the Silverlight rending framework. 

In FIG. 2, a first application server process 205a (possibly 
associated with the business application 111 of FIG. 1) is 
executed. The first application server process 205a is associ 
ated with a particular business object 126a (or set of business 
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objects). In the current example, the business object 126a 
allows for the creation of content by associated users, such as 
a Sales Order business object. A UI text meta-object may be 
associated with the particular business object 126a, such that 
particular UI text may be associated with one or more fields 
within a UI associated with the business object 126a. Further, 
the application server process 205a can identify a particular 
UI model 144 (or 168) defining the structure of the UI to be 
presented, along with connections and bindings to one or 
more business objects 126a, through a BO model 150. The 
BO model 150 may then connect one or more portions, 
attributes, or elements to a UI text model 147. These connec 
tions allow the application server process 205a (and the busi 
ness application 111) to process the models and generate an 
appropriate user interface associated with the application 
server process 205a. UI texts, such as the UI label of “Status.” 
can be associated with the status attribute of one or more BOs. 
In other words, the status attribute of the business object 126a 
refers to the UI text of “Status. Using the meta-model 
schema described herein, the same UI text instance (e.g., the 
UI label “Status) can be used or associated with multiple 
entities of different business objects, as well as in many 
different UI models 144. The different usages of a particular 
UI text instance (as well as business object or UI) can be 
stored and persisted within the central Where-Used Index 176 
of the database server 156, which can be accessible by one of 
the application server processes 205 or the business applica 
tion 111, as well as available tools or other applications, 
through the Where-Used meta-object 138 (illustrated as 138a 
and 138b in the different application server processes 205a 
and 205b). 
As illustrated at the circle labeled “1”, the client applica 

tion 192 is executing a specific instance of a user interface 
application 300, using the UI request handler 117a, the UI 
controller 120a, and one or more business objects 126a asso 
ciated with the user interface application 300. The specific 
meta-model content (i.e., meta-object 135a) for the UI appli 
cation 300 is stored in the metadata repository 132a (or 132b) 
associated with the application server process 205a perform 
ing the operations and processes associated with the UI appli 
cation 300. In some instances, the application server process 
205a may store and access information on and instances of 
the business objects and meta-models in a local storage loca 
tion, such as the memory cache 141, or alternatively, by 
accessing the appropriate data, information, and models at the 
database server 156, using the database interface 153 (illus 
trated as database interface 153a in application server process 
205a and 153b in application server process 205b). 

FIG. 3A illustrates an example of a particular UI applica 
tion 300 generated by the application server process 205a. As 
illustrated, the UI application 300 is provided in German and 
referenced as 300a. For purposes of description, the UI appli 
cation 300a in FIG.3A will be referred to the UI application 
300. For business applications and processes running in an 
enterprise environment, or any environment where users 
speaking different languages are common, UI text models 
147 may provide language-specific sets of labels for appro 
priate users. As illustrated in FIG. 3B, an English version of 
the UI application 300b can also be generated, the two UIs 
generated from the same UI model 144, associated with the 
same BO model 150 and business objects, but using the 
English version or instance of the associated UI text model 
147. As illustrated, the UI text label 310b is correct in the 
English version of the generated UI application 300. 
The illustrated example of the UI application 300 is entitled 

“Neuer Kundenauftrag 305a in German, or “New Sales 
Order 305b in English. The title of the UI application 300 is 
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retrieved from the UI text model 147 associated with the UI 
model 144 used to generate the visual representation of the UI 
application 300. The language-specific version of the UI text 
model 147 can determine the appropriate UI text information 
to include within the UI application 300. As previously 
described, portions of the UI application 300 can be associ 
ated with specific business objects. As the case in FIG.3A, the 
Sales Order business object is associated with the UI appli 
cation 300, allowing users to create a new instance of the 
Sales Order business object. As such, various elements, 
attributes, and information associated with the Sales Order 
business object are included in the UI application 300. Turn 
ing to FIG.3A, the attribute “Status is included under the set 
of entries entitled “Allgemein’ (or “General' in English). 
However, as illustrated in FIG. 3A, the UI text label 310a 
reads as “Statu.” as opposed to the correct German term of 
“Status.” The error may have been generated due to a typo 
graphical error, a translation error, or any number of other 
types of errors that may occur. 

Returning to FIG. 2, the UI application 300 may be asso 
ciated with (or the application server process 205a may rec 
ognize and process) one or more triggering user operations or 
actions. In some instances, specific user-supplied button com 
binations may cause the UI application 300 to enter a UI text 
correction mode, generate a new window associated with the 
UI application 300, or provide additional information on the 
UI text model 147 associated with the identified error or item 
to be modified. The triggering operation may include a key 
board combination (such as a shortcut key combination), a 
mouse gesture, a keyboard-mouse combination (Such as a 
mouse-over action plus a keyboard entry), an option selected 
after a right-button mouse-click on the UI text, or any other 
Suitable triggering actions. Additionally, placing the focus of 
the UI on the element and using a menu action to select the 
element or label is a possible triggering action. In some 
instances, a user may cause the UI application 300 to enteran 
editing mode, then allowing the user to select a particular 
element or UI text item to be modified. As illustrated in FIG. 
2 (and by circle '3'), the triggering operation or action can be 
entered at the UI application 300 within the client application 
192, in turn causing the repository request handler 123a to 
retrieve a set of information associated with the identified UI 
element or text label. Specifically, the repository requesthan 
dler 123a can determine the UI text or element from the UI 
selected or associated with the trigger, and request a corre 
sponding UI text key. The UI text key can be identified 
through the use of the Where-Used meta-object 138a to deter 
mine the UI text element selected and its unique key to deter 
mine the UIs and other locations in which the UI text element 
is located and/or used. The repository request handler 123a 
can return, for instance, an object-based navigation (OBN) 
key for the UI text factsheet 400 associated with the identified 
or selected UI element (the key also represented as the title 
402 of the UI text factsheet 400). 
As illustrated by the circles labeled “3, an instance of the 

UI text factsheet 400 can be generated by a second application 
sever process 205b once the OBNkey for the UI text factsheet 
400 associated with the UI element is returned. The UI appli 
cation’s UI text factsheet 400 may be a new window within 
the client application 192, or the UI text factsheet 400 may 
take the place of the previous window for the UI application 
300. FIG. 4 illustrates an example of the generated UI fact 
sheet 400 associated with the “Statu UI text 310a identified 
in FIG. 3A. The OBN key becomes the label of the UI text 
factsheet 400 presented, where the OBN key for the “Statu” 
UI text label is “GEN BYD 0.09826. As illustrated, a set of 
information defining the UI text element is presented, includ 
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ing information regarding the creation of the UI text element, 
the technical details 415 of the UI text element (such as a 
package, category, original language, and the current lan 
guage in which the UI text element is presented). Addition 
ally, a table 425 illustrating the available languages in which 
the UI text element is associated is presented, as well as the 
text that is presented to users in each instance. When the UI 
text factsheet 400 is generated, the UI text meta-object acts 
similar to a regular business object, with the UI text meta 
object 126b being used by the UI controller 120b in the 
second application server process 205b to present the UI text 
factsheet 400. As illustrated, the UI text factsheet 400 may 
include an "edit' button 405, allowing a user to select the edit 
button 405 to modify information within the UI text factsheet 
400, and therefore, for the UI text element in the entire sys 
tem. 

FIG. 5 illustrates an example of a UI text object instance 
floorplan 500 associated with the particular UI text identified 
by the OBN key and illustrated in the UI text factsheet 400 of 
FIG. 4. The UI text object instance floorplan 500 represents a 
pattern-based Standard template that may be used to define a 
particular UI text object or element in this case, the “Status’ 
UI text element. FIG. 5 illustrates screen 500A, which repre 
sents a set of editable general data associated with the UI text 
factsheet 400, while screen 500B represents a set of editable 
UI text labels in the languages in which the UI text element is 
presented or associated. Specifically, field 520 illustrated in 
500B provides the specific short text used when the UI text 
label is included in a particular UI. Four languages are illus 
trated in FIG. 5: English, Chinese, German, and French, 
although different examples may include more, fewer, and/or 
different languages, as well as a single language. The user 
interacting with the UI text object instance floorplan 500 can 
correct and/or modify the fields, as appropriate. In the present 
instance, the modification is illustrated as a modification to 
the German short text from “Statu' to “Status” (as illustrated 
by 525). Once the change is completed, the user can save the 
modifications. 

Returning to FIG. 2, once the modifications are made and 
saved within the UI text object instance floorplan 500, the UI 
request handler 117b and UI controller 120b can modify the 
UI text meta-object 126b, as well as the UI text model 147 
(and 174) associated with the UI text meta-object 126b. In 
Some instances, the modification can be stored in the database 
server's 156 version of the associated UI text model 174 (by 
sending the change through the database interface 153b), so 
that other users and instances of the application server process 
205 can use the updated information to reflect the modifica 
tions in all other instances of the UI text element within other 
UI applications 300. In some instances, the change may 
require the memory cache 141 (or the cached UI text model(s) 
147) to be invalidated, so that currently running processes 
retrieve the updated information from the database server 
156, as opposed to using the outdated information located in 
the memory cache 141. In the illustrated example, users 
working with the German version of the UI text element 
“Status' can now see the correct label associated with the UI 
text element. In doing so, the architecture allows for imme 
diate and straight-forward modifications to be made to UI text 
elements and information. 

FIG. 6 is flowchart of an example method 600 for identi 
fying and modifying a particular UI text element in an envi 
ronment presenting one or more UIs to users or clients. For 
clarity of presentation, the description that follows generally 
describes method 600 in the context of environment 100 
illustrated in FIG. 1 and the architecture 200 illustrated in 
FIG. 2. However, it will be understood that method 600 may 
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be performed, for example, by any other Suitable system, 
environment, or combination of systems and environments, 
as appropriate. 
At 605, a UI is presented to a client application, where the 

UI includes one or more fields associated with at least one 
business object, and can be defined by a particular UI model. 
The elements of the UI model can be bound to the at least one 
business object through connections to the at least one busi 
ness object’s business object (BO) model. The BO model and 
the UI model can further be connected to a UI text model 
defining the UI text to be associated with the various UI 
elements included within the UI model (and associated with 
particular portions of and information related to the at least 
one business object) and the presented UI. The client appli 
cation can be a client-side portion of an overall business 
application, a web browser, a web-based application, or an 
application executed locally at an application server. 
At 610, a particular UI text element within the UI is iden 

tified for current modification. In some instances, the identi 
fication of a particular UI text element can be performed by 
processing received user input. Such as a predefined keyboard 
shortcut, mouse gesture, or menu selection, among others The 
user input can reflect a triggering action or event that identi 
fies the particular UI text element as a candidate for modifi 
cation. 
At 615, a unique identifier associated with the identified UI 

text element is identified or determined. Because the pre 
sented UI is based on a UI model associated with at least one 
BO model and at least one UI text model, the particular UI 
text element identified can be located based on its position 
within the presented UI as well as its relation to a particular UI 
element, such as a text field or other element. The unique 
identifier associated with the identified UI text element can be 
used to identify one UI text element used in multiple locations 
and instances within a particular business or enterprise appli 
cation. In some instances, a where-used index can be used to 
document and locate the various places, UIs, and business 
objects to which a particular UI text element is used and/or 
associated. By modifying the information associated with the 
unique identifier, the information associated with each 
instance of the UI text element can be modified in one step, as 
opposed to requiring modifications to each instance of the UI 
text element within the associated application. 
At 620, a set of metadata defining the UI text model asso 

ciated with the uniquely identified UI text element is 
retrieved. In some instances, the metadata associated with the 
uniquely identified UI text element can be retrieved from a 
local memory cache storing a runtime instance of the UI text 
model. In other instances, the metadata can be retrieved from 
a database server or instance in which a persistent copy of the 
metadata is stored. In some of those instances, the metadata 
can be stored within a memory cache until any changes asso 
ciated with the metadata are finalized and/or accepted, in 
order to avoid causing data access issues with other applica 
tion instances attempting to retrieve the metadata. 
At 625, a UI text factsheet for displaying the metadata 

associated with the uniquely identified UI text element can be 
generated and presented (i.e., via the client application). In 
Some instances, the UI text factsheet can contain information 
on the uniquely identified UI text element, including the UI 
text element's status, the labels and information presented 
when the UI text element is provided in a UI, the location of 
the UI text element object, as well as the labels of the UI text 
element in one or more languages, such as in a multi-language 
system. 
At 630, a determination is made as to whether a request to 

modify a portion of the metadata for the uniquely identified 
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UI text factsheet (and thus the associated UI text element) is 
received. If no request to modify the metadata is received, 
method 600 skips to 660, where the UI is presented again. In 
Some instances, a window presenting the UI text factsheet 
may be closed with the original UI again presented to the 
client application (as in 605). Alternatively, the original UI 
may be regenerated and presented to the client application. If 
however, a request to modify the metadata is received, 
method 600 continues at 635. The request to modify the 
metadata associated with the UI text element may be received 
through the user at the client application selecting an "edit 
button or otherwise providing an indication that edits to the 
UI text factsheet are to be made. 

At 635, an editable version of the UI text factsheet for the 
metadata associated with the uniquely identifiable UI text 
element is presented. In some instances, the initial UI text 
factsheet presented at 625 may be editable as originally pre 
sented. The editable UI text factsheet may allow users to 
modify, change, or add to the metadata describing the par 
ticular UI text element. In some instances, the editable ver 
sion of the UI text factsheet may be a UI text object instance 
floorplan, or a predefined, editable user interface template. 
Updates to the metadata received through user Submissions 
via the client application are received and can be reflected in 
the metadata describing and associated with the UI text ele 
ment and its UI text factsheet at 640. 
At 645, a determination is made as to whetheran indication 

that the edits to the UI text factsheet and related metadata are 
complete is received. If no indication is received, method 600 
returns to 640 as updates to the metadata are received. If, 
however, an indication that the edits are complete is received, 
method 600 continues at 650. The indication that the edits are 
complete may include, for example, the activation of a “Save” 
button within the editable UI text factsheet, the closing of a 
window containing the editable UI text factsheet, or any other 
suitable indication received from the client application. 
At 650, the modified metadata is persisted in the backend, 

persistent database. In some instances, this may include 
modifying a local memory cache storing a set of information 
defining the metadata associated with the UI text element and 
its factsheet. The persistent database may be separate from 
the runtime environment performing the operations associ 
ated with the presentation and modification of the UI. At 655, 
the local memory cache associated with the modified UI text 
element can be invalidated, causing the updated information 
to be retrieved by other users and client applications when 
accessing a UI including the modified UI text element. In 
Some instances, the memory caches for multiple application 
servers, including those other than where the UI text element 
was modified, may be invalidated as well to ensure that the 
newest version of the modified UI text element is used. At 
660, the updated UI can be presented to the client application 
reflecting the modifications made to the UI text element 
within the UI. In some implementations, one or more other 
currently executing instances of the UI may be refreshed to 
provide the most up-to-date version of the UI. 
The preceding figures and accompanying description illus 

trate example processes and computer implementable tech 
niques. But environment 100 (or its software or other com 
ponents) contemplates using, implementing, or executing any 
suitable technique for performing these and other tasks. It will 
be understood that these processes are for illustration pur 
poses only and that the described or similar techniques may 
be performed at any appropriate time, including concurrently, 
individually, or in combination. In addition, many of the steps 
in these processes may take place simultaneously, concur 
rently, and/or in different orders than as shown. Moreover, 
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environment 100 may use processes with additional steps, 
fewer steps, and/or different steps, so long as the methods 
remain appropriate. 

In other words, although this disclosure has been described 
in terms of certain embodiments and generally associated 
methods, alterations and permutations of these embodiments 
and methods will be apparent to those skilled in the art. 
Accordingly, the above description of example embodiments 
does not define or constrain this disclosure. Other changes, 
Substitutions, and alterations are also possible without depart 
ing from the spirit and scope of this disclosure. 

What is claimed is: 
1. A computer-implemented method performed by one or 

more processors for modifying user interfaces (UIs), the 
method comprising the following operations: 

identifying an instance of a UI text element within a UI 
associated with a Software application for modification, 
wherein the UI is displayed to at least one user; 

retrieving a first set of metadata associated with the iden 
tified instance of the UI text element, where each 
instance in a plurality of instances of the UI text element 
is associated with the retrieved first set of metadata 
based on each instance's instantiation from a single UI 
text model common to each of the plurality of instances, 
each of the plurality of instances of the UI text element 
used in different locations, and wherein at least a portion 
of the retrieved first set of metadata defines the text 
presented in the identified instance of the UI text element 
and each of the others of the plurality of instances of the 
UI text element, where the retrieved first set of metadata 
associated with each of the plurality of instances of the 
UI text element is stored in the single UI text model; 

receiving at least one modification to the retrieved first set 
of metadata associated with the identified instance of the 
UI text element, the at least one modification represent 
ing a modification to the defined text presented in the 
identified instance of the UI text element; and 

persisting the modified first set of metadata associated with 
the identified instance by associating the modified first 
set of metadata with the single UI text model, wherein 
the text presented in each of the plurality of instances of 
the UI text element is updated based on the modified first 
set of metadata associated with the single UI text model 
common to each of the plurality of instances, wherein 
persisting includes updating the single UI text model 
with the modified first set of metadata and invalidating at 
least one local memory cache storing a runtime version 
of the first set of metadata associated with the identified 
instance of the UI text element after persisting the modi 
fied first set of metadata associated with the UI text 
element. 

2. The method of claim 1, where retrieving the set of 
metadata associated with the instance of the UI text element 
includes: 

determining a unique identifier associated with identified 
instance of the identified UI text element; and 

retrieving the first set of metadata associated with the 
instance of the UI text element based on the determined 
unique identifier. 

3. The method of claim 2, where the determined unique 
identifier associated with the identified instance of the UI text 
element corresponds to each instance of the identified 
instance of the UI text element, and wherein the at least one 
modification to the retrieved first set of metadata modifies the 
defined text presented in each instance of identified UI text 
element. 
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4. The method of claim 1, where persisting the modified 
first set of metadata associated with the UI text element 
includes storing the modified set of metadata in a backend 
database. 

5. The method of claim 1, where receiving at least one 
modification to the first set of metadata associated with the 
identified instance of the UI text element includes: 

generating an editable UI text factsheet representing at 
least a portion of the retrieved first set of metadata; 

receiving at least one modification to the editable UI text 
factsheet; and 

updating the first set of metadata associated with the UI text 
element based on the at least one received modification 
to the editable UI text factsheet. 

6. The method of claim 1, wherein each new instance of the 
UI associated with the identified instance of the UI text ele 
ment after persisting the modified first set of metadata reflects 
the modified first set of metadata associated with the UI text 
element based on the modified first set of metadata persis 
tence in the updated single UI text model. 

7. The method of claim 1, wherein identifying the instance 
of the UI text element within the UI includes receiving an 
indication of a triggering event performed by the at least one 
USC. 

8. The method of claim 7, wherein the triggering event 
comprises a received indication of an identification of a trans 
lation error or typographical error in the UI. 

9. The method of claim 7, wherein the indication of the 
triggering event performed by the at least one user includes 
identifying a keyboard shortcut performed by the at least one 
user while focus of the UI is on the instance of the UI text 
element. 

10. A computer program product encoded on a non-transi 
tory, tangible storage medium, the product comprising com 
puter readable instructions for causing one or more proces 
sors to perform operations comprising: 

identifying an instance of a UI text element within a UI 
associated with a Software application for modification, 
wherein the UI is displayed to at least one user; 

retrieving a first set of metadata associated with the iden 
tified instance of the UI text element, where each 
instance in a plurality of instances of the UI text element 
is associated with the retrieved first set of metadata 
based on each instance's instantiation from a single UI 
text model common to each of the plurality of instances, 
each of the plurality of instances of the UI text element 
used in different locations, and wherein at least a portion 
of the retrieved first set of metadata defines the text 
presented in the identified instance of the UI text element 
and each of the others of the plurality of instances of the 
UI text element, where the retrieved first set of metadata 
associated with each of the plurality of instances of the 
UI text element is stored in the single UI text model; 

receiving at least one modification to the retrieved first set 
of metadata associated with the identified instance of the 
UI text element, the at least one modification represent 
ing a modification to the defined text presented in the 
identified instance of the UI text element; and 

persisting the modified first set of metadata associated with 
the identified instance by associating the modified first 
set of metadata with the single UI text model, wherein 
the text presented in each of the plurality of instances of 
the UI text element is updated based on the modified first 
set of metadata associated with the single UI text model 
common to each of the plurality of instances, wherein 
persisting includes updating the single UI text model 
with the modified first set of metadata and invalidating at 
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least one local memory cache storing a runtime version 
of the first set of metadata associated with the identified 
instance of the UI text element after persisting the modi 
fied first set of metadata associated with the UI element. 

11. The computer program product of claim 10, where 
retrieving the set of metadata associated with the instance of 
the UI text element includes: 

determining a unique identifier associated with identified 
instance of the identified UI text element; and 

retrieving the set of metadata associated with the instance 
of the UI text element based on the determined unique 
identifier. 

12. The computer program product of claim 11, where the 
determined unique identifier associated with the identified 
instance of the UI text element corresponds to each instance 
of the identified instance of the UI text element, and wherein 
the at least one modification to the retrieved first set of meta 
data modifies the defined text presented in each instance of 
identified UI text element. 

13. The computer program product of claim 10, where 
persisting the modified first set of metadata associated with 
the UI text element includes storing the modified first set of 
metadata in a backend database. 

14. The computer program product of claim 10, where 
receiving at least one modification to the first set of metadata 
associated with the identified instance of the UI text element 
includes: 

generating an editable UI text factsheet representing at 
least a portion of the retrieved first set of metadata; 

receiving at least one modification to the editable UI text 
factsheet; and 

updating the first set of metadata associated with the UI text 
element based on the at least one received modification 
to the editable UI text factsheet. 

15. The computer program product of claim 10, wherein 
each new instance of the UI associated with the instance of the 
UI text element after persisting the modified first set of meta 
data reflects the modified set of first metadata associated with 
the UI text element based on the modified first set of metadata 
persistence in the updated single UI text model. 

16. The computer program product of claim 10, wherein 
identifying the instance of the UI text element within the UI 
includes receiving an indication of a triggering event per 
formed by the at least one user. 

17. The computer program product of claim 16, wherein 
the triggering event comprises a received indication of an 
identification of a translation error or typographical error in 
the UI. 

18. A system comprising: 
memory for storing at least one UI text element and at least 

one UI associated with a business application; and 
at least one processor operable to: 

identify an instance of a UI text element within a par 
ticular UI associated with the business application for 
modification, wherein the UI is displayed to at least 
one user; 

retrieve a first set of metadata associated with the iden 
tified instance of the UI text element, where each 
instance in a plurality of instances of the UI text 
element is associated with the retrieved first set of 
metadatabased on each instance's instantiation from 
a single UI text model common to each of the plurality 
of instances, each of the plurality of instances of the 
UI text element used in different locations, and 
wherein at least a portion of the retrieved first set of 
metadata defines the text presented in the identified 
instance of the UI text element and each of the others 
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of the plurality of instances of the UI text element, 
where the retrieved first set of metadata associated 
with each of the plurality of instances of the UI text 
element is stored in the single UI text model; 

receive at least one modification to the retrieved first set 5 
of metadata associated with the identified instance of 
the UI text element, the at least one modification 
representing a modification to the defined text pre 
sented in the identified instance of the UI text element; 
and 10 

persist the modified first set of metadata associated with 
the identified instance by associating the modified 
first set of metadata with the single UI text model, 
wherein the text presented in each of the plurality of 
instances of the UI text element is updated based on 15 
the modified first set of metadata associated with the 
single UI text model common to each of the plurality 
of instances, wherein persisting includes updating the 
single UI text model with the modified first set of 
metadata and invalidating at least one local memory 20 
cache storing a runtime version of the first set of 
metadata associated with the identified instance of the 
UI text element after persisting the modified first set 
of metadata associated with the UI element. 
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